Interactions of malnutrition and infection by Mata Jiménez, Leonardo
I n :  P r a c t i c a l  a p p r o a c h e s  t o  c o m b a t  m a l n u t r i t i o n  w i t h  
- s p e c i a l  r e f e r e n c e  t o  m o t h e r s  a n d  c h i l d r e n .  C a i r o ,  
E g y p t .  M a y  2 5 - 2 9 ,  1 9 7 7 .  N . S .  S c r i m s h a w  y  M .  G a b r  (
e d i t o r s ) .  M i n i s t r y  o f  H e a l t h ,  C a i r o ,  E g y p t ,  A r a b  W o r l d  
P r i n t i n g  H o u s e ,  E g y p t ,  p . 1 3 4 - 1 4 4 ,  1 9 7 9 .
INTERACTIONS OF MALNUTRITION 
AND INFECTION Leonardo Mata
Instituto do Investigaciones en Salud (INISA),
University of Costa Rica, Costa Rica.
It is impossible and impracticable to separate health problems from their 
environmental causes. Thus, a quick glance at the present world 
distribution of famine and of severe and chronic malnutrition reveals a 
concentration in the tropics and subtropics.trti Undoubtedly, negative 
factors exist in tropical regions that make it more difficult for man to 
attain an adequate level of nutrition and development.
Figure) illustrates that deficiencies in both provision of food and 
environmental sanitation constitutes the primary factors in the causation 
of malnutrition (2). The role of infection has been given increasing 
emphasis in recent times, because a close examination of food balance 
sheets, family dietary histories, and individual records of food intake by 
small children do not consistently reveal a limitation in food availability(3)
The ways in which infection affects the nutrition of the host are 
summarized in Table 1. Among all the mechanisms, reduction of food 
intake and stress-induced nutrient wastage, as outlined in Table 2 (4 seem 
to be the most important consequences of the infection in rural villages. 
The mother often lacks the knowledge and resources to rehydrate the 
child, particularly when he has diarrhea,or to provide an adequate diet 
during convalescence. Another important adverse effect of infection is 
calorie restriction and inadequate management of illness, which are often 
mediated by cultural beliefs and taboos.
Scientists and field workers have long suspected that malnutrition 
influences the immune response. Although it has been difficult to 
document, it is now known that certain components of the immune 
response are altered in severe and moderate malnutrition, Table 3 (5) It is 
worth noting that infection by itself may suppress some manifestations of 
the immune response.
Long-term prospective field studies conducted in poor rural communi-
ties demonstrated that malnutrition usually results from the combined 
actions of deficient diets and infections(6). Such interactions interfere 
with nutrition and growth from the moment of conception; in preindus-
trial societies, the ratio of small-for-gestational age to premature 
infants ranges from 4:1 to 2:1, indicating the preponderance of 
intrauterine malnutrition(7), It appears that fetal malnutrition results not 
only from inadequate maternal diet during pregnancy, but also from a 
history of malnutrition and infection in the mother during her own 
childhood and aColescence(s). Thus, supplementary feeding during 
pregnancy improves fetal growth, although the main determinants of fetal 
malnutrition are short maternal height, conception at an early age, and 
short birth intervals.
Low birth weight infants are often victims of early post-natal malnutri-
tion, particularly of the marasmic type, and low birth weight is also one 
of the determinants of deficient growth and development later in life. 
However, postnatal malnutrition develops primarily as a result of poor 
child-rearing and hygienic practices, inadequate nourishment, and 
recurrent infection.
Recent evidence from community studies incriminates infection as a more 
important contributing factor than food ayailability in the genesis of 
malnutrition, Thus, malnutrition is commonly observed in homes where 
food supply does not appear to be limited. Detailed analysis of individual 
child histories often indicates that infection is the cause of significant 
caloric restriction because it is customary to feed the sick child watery 
gruels(3). During convalescence, the mother does not always feed the 
child properly, partly because anorexia persists, and partly because she 
does not know how to care for the child recovering from illness. In such 
instances, an adequate food supply may be available in the home, but the 
child does not receive his share.
During the first year of life, respiratory infections and diarrhea) diseases 
are the most common illnesses. wjiile diarrhea, respiratoy infections and 
the common communicable diseases of childhood (measles, whooping 
cough, and chicken pox) predominate during the second year. All of 
these have marked deleterious effects on host nutrition(9).
Control and prevention of malnutrition cannot be discussed without 
considering the whole community's health and development. Table 4 
outlines interventions that must be affected under any political system if 
nutrition and health are to be promoted, particularly among poor 
populations. Thee interventions are difficult to implement in most 
countries for lack of political decisions, limitations in human and material 
resources, and insufficient technological knowledge to implement mea-
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sures where most needed. Table 5 describes general goals that must be 
fulfilled
 
if the objective is to attain an adequate nutritional status for 
most of the population . In the past, individual actions have been 
implemented independently, often with beneficial outcomes; however, 
most scientists would agree that the holistic approach is the sensible 
means to reach the desired objectives. As table 6 illustrates, the 
interaction of two or more measures aimed at the correction of 
malnutrition and infection results in a greater beneficial effect than 
either intervention alone(t0). However, independent programs such as 
food fortification, immunization, and treatment of intestinal parasites 
have positive effects on nutritional status.
Oral rehydration of children with diarrhea is potentially one of the most 
important interventions in public health(11) Field studies supported by the 
World Health Organization indicate that it can be easily carried out by 
non-medical persons at a low cost and with dramatic results, as 
illustrated in Table 7. Children rehydrated by mouth were healthier and 
had better appetites than those who did not receive oral fluids. 
Furthermore, weight gains of orally rehydrated children were significant-
ly greater than in those who did not receive oral therapy. In fact, 
rehydrated children exhibited weight increments comparable to those of 
well-nourished European children of the same age (12) .
It is difficult for countries in transition to diminish malnutrition and 
infant mortality with the resources available at present. Health planners 
and field workers meet with frustration when the appropriate resources 
to correct or solve a specific problem are not available. It seems evident 
that the application of existing knowledge and the accumulation of new 
knowledge hinge on a change in political and academic attitudes toward 
the kind of research needed, now commonly described as "health 
services research" (Table 8). This endeavor calls for a re-definition of 
specific problems, the establishment of priorities, the identification of 
measures to be applied, and the development of methods suitable for 
complete implementation where it is most needed.
Regarding malnutrition, a great deal needs to be done in relation to:
a) understanding causality (particularly the significance of social
factors),
b) stimulation of "mothering" (proper child care),
c) formclation of simple weaning foods, and
d} development of systems to deliver clean water to rural areas, and to
improve agriculture.
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